Arachidonic acid inhibits choline uptake and depletes acetylcholine content in rat cerebral cortical synaptosomes.
The effects of arachidonic acid on [3H]choline uptake, on [3H]acetylcholine accumulation, and on endogenous acetylcholine content and release in rat cerebral cortical synaptosomes were investigated. Arachidonic acid (10-150 microM) produced a dose-dependent inhibition of high-affinity [3H]choline uptake. Low-affinity [3H]choline uptake was also inhibited by arachidonic acid. Fatty acids inhibited high-affinity [3H]choline uptake with the following order of potency: arachidonic greater than palmitoleic greater than oleic greater than lauric; stearic acid (up to 150 microM) had no effect. Inhibition of [3H]choline uptake by arachidonic acid was reversed by bovine serum albumin. In the presence of arachidonic acid, there was an increased accumulation of choline in the medium, but this did not account for the inhibition of [3H]choline uptake produced by the fatty acid. Arachidonic acid inhibited the synthesis of [3H]acetylcholine from [3H]choline, and this inhibition was equal in magnitude to the inhibition of high-affinity [3H]choline uptake produced by the fatty acid. A K+-stimulated increase in [3H]acetylcholine synthesis was inhibited completely by arachidonic acid. Arachidonic acid also depleted endogenous acetylcholine stores. Concentrations of arachidonic acid and hemicholinium-3 that produced equivalent inhibition of [3H]choline uptake also produced equivalent depletion of acetylcholine content. In the presence of eserine, arachidonic acid had no effect on acetylcholine release. The results suggest that arachidonic acid may deplete acetylcholine content by inhibiting high-affinity choline uptake and subsequent acetylcholine synthesis. This raises the possibility that arachidonic acid may play a role in the impairment of cholinergic transmission seen in cerebral ischemia and other conditions in which large amounts of the free fatty acid are released in brain.